for reperfusion therapy remains a significant barrier in the treatment of acute stroke [10] .
Population-based studies have shown that there is a lack of knowledge about established stroke risk factors and warning signs in the USA [9, [11] [12] [13] , Australia [14] , South Korea [15] , Canada [16] , Brazil [17] , Oman [18] , India [19] and Turkey [20] . In Iran, the public's level of knowledge of symptoms and risk factors for stroke has not been studied so far. Thus, it is of great clinical and epidemiological interest to know the magnitude of the problem so that strategies can be adopted to minimize the unfavorable effects of stroke.
The aim of the present study was to assess the baseline knowledge of and attitude towards warning symptoms of stroke, impending risk factors, treatment, availability of sources of information and the perceived risk of stroke among people attending the Neurology Department of Motahari Clinic of Shiraz.
Subjects and Methods
The present study is based on a face-to-face interview survey in the Department of Neurology, Motahari Clinic, Shiraz University of Medical Sciences, Shiraz, Iran, which was conducted between June and July 2008. The sample was randomly selected from literate people who accepted to participate in this study. Individuals 6 15 years of age, who consented, were interviewed personally. The questions were asked during a face-to-face interview in Persian. The interviewer intervened only to clarify a question, if required, but did not reveal any information about warning signs and risk factors of stroke. No attempt was made to prompt the respondents by suggesting answers directly.
Questionnaire
All questions were open-ended with options for multiple responses (for the questions, see the appendix). The survey instrument was pretested using a sample of 100 people, with an access error of 1.5 8 8.8, ␣ = 99% and n = 230. Changes were made in the questionnaire to various terms that were used for 'stroke' in the local language Persian. This was done entirely to differentiate heart attack from stroke in the local language.
The questionnaire consisted of 69 questions: demographic information (6), knowledge (45), attitude (12) and error-correcting (6), which were modified by the authors to suit local sociocultural practices. The first section gathered demographic information consisting of age, sex and residence (urban, rural or immigrant). Education was categorized into diploma (12th standard), licentiate (16th standard), postlicentiate (18th standard) and doctoral or higher. The years of education were written by the interviewee. Income groups were classified as high with 1 USD 1,000/month, intermediate with USD 200-1,000 and poor with USD ! 200. Sections 2 and 3 covered awareness of stroke warning symptoms, risk factors and treatment. The last section of the survey was aimed at finding out whether the respondents had any of the listed risk factors for stroke. A total of 400 people aged 15 years or older were interviewed. Fifteen people were excluded from the study due to errors in filling in the forms, and thus the number of people who finished the study was 385.
Statistical Analysis
The statistical package for the social sciences, SPSS for Windows, version 15.0 (SPSS, Chicago, Ill., USA), was used for data analysis. Data are reported as the mean 8 SD with 95% confidence interval and 5% degree of freedom. The 2 test was used to compare proportions. Pearson's correlation coefficients were used to calculate the correlation between paired data sets. A twosided p value ! 0.05 was considered statistically significant.
Results
The demographic characteristics of the participants are given in table 1 . Hypertension was the most cited factor followed by smoking and vascular rupture ( table 2 ). Of the 385 participants, 344 (89.3%) agreed that controlling blood pressure can prevent stroke, 30 (7.8%) did not know and 11 (2.9%) answered that it cannot prevent stroke ( table 3 ) . Of the 357 participants who answered the question on familial cases of stroke, 32.49% were related to stroke victims, while 4.2% had already had a stroke. With regard to the participants' attitude, 303 (78.7%) and 71 (18.4%) completely and partially agreed, respectively, that stroke patients must be treated by a neurologist ( table 4 ). There were no significant correlations between sex and domicile with knowledge (p = 0.164, p = 0.231, respectively) and attitude (p = 0.097, p = 0.166, respectively). There were significant positive correlations between education and income with knowledge about stroke sign (r = 0.563, p = 0.009; r = 0.489, p = 0.012, respectively), symptom (r = 0.322, p = 0.025; r = 0.405, p = 0.008, respectively) and risk factors (r = 0.736, p = 0.002; r = 0.684, p = 0.003, respectively). We also found a positive correlation between age and knowledge (r = 0.289, p = 0.031) as well as the years of education and attitude (r = 0.256, p = 0.038).
Discussion
Identification of the major risk factors of stroke and its clinical presentation has a direct implication for the prevention and rapid intervention for a stroke patient with the possible therapeutic measures. This study shows that the knowledge of and attitude towards stroke risk factors in the general population of Shiraz is adequate. Hypertension was listed as the most common risk factor of stroke followed by smoking. This is consistent with a previous population-based telephone survey in Greater Cincinnati, Ohio, USA [9] . In this study, high blood pressure was the risk factor most frequently identified, and smoking was fourth. Population-based studies in South Korea [15] and Hong Kong [21] also reported that high blood pressure was the most frequently identified risk factor of stroke. In an intensive Australian risk awareness campaign [22] , smoking was the most frequently identified risk factor of stroke. Hence, hypertension and smoking remain the most commonly identified risk factors of stroke. A smaller proportion of respondents (4.3-5.1%) identified diabetes mellitus and heart disease as stroke risk factors. These results suggest that community-based stroke prevention strategies should focus on the established stroke risk factors.
In our study, we found a gap between the lifestyle and knowledge about risk factors. We also observed an incorrect attitude towards stroke in Shiraz: most participants believed that treatment of stroke is difficult and expensive, that the hospitals are not suitable for stroke patients and that neurologists are not available.
In an efficacy study by Stern et al. [23] , it was shown that the information on stroke can be successfully increased by using media including television, magazines and newspapers as well as family and friends followed by health professionals and educational campaigns. They also showed that race or educational level does not affect the increase in knowledge [23] as was confirmed in our study because different ethnic groups including Fars, Bakhtiari and Lor exist in Iran. Other studies also showed that stroke awareness was significantly increased after informative campaigns [24, 25] . Alberts et al. [24] showed that increasing stroke knowledge with means of public and professional education resulted in a reduced time of presentation to the emergency department. All these studies indicate the need for long-term education in order to achieve desirable results. Knowledge of and attitude towards stroke were significantly associated with age and level of education but not sex and domicile. These were expected findings because -with increasing age and level of education -the level of knowledge increases. These findings are consistent with previous studies [16] [17] [18] [19] [20] [21] [22] . Quick recognition of the symptoms would make adequate treatment possible and would minimize the unfavorable effects of stroke. We believe that the use of public media and school education will probably change the level of the population's knowledge of and attitude towards stroke.
Conclusion
The present study showed a gap between the lifestyle of the population of the city of Shiraz and their knowledge about risk factors as reflected by the necessity of intervention with public and professional educational campaigns and public media in the community. (1) High blood pressure is a risk factor for stroke (2) Only high maximum blood pressure (systole) is a risk factor for stroke (3) Only high minimum blood pressure (diastole) is a risk factor for stroke (4) Stroke can be prevented by reducing blood pressure (5) Cardiac rhythm irregularities (arrhythmias) are among the causes of stroke (6) Exercising is among the causes of stroke (7) Obesity is among the causes of stroke (8) People who do not smoke are more susceptible to develop stroke (9) People with high plasma cholesterol are more susceptible to develop stroke (10) A patient with stroke will never be cured completely (11) Stroke causes generalized body pain (12) Patients with stroke should be treated by a neurologist (13) Paresthesia of one leg and one arm is among the symptoms of stroke (14) Diabetes mellitus is a risk factor for stroke (15) Paresthesia of limbs is among the symptoms of stroke (16) The government allocates enough of its budget to stroke patients (17) A stroke patient does not need physiotherapy (18) Stroke patients should immediately be transferred to a hospital (19) Stroke patients must undergo brain surgery (20) One-sided paralysis of the body is a sign of stroke (21) Depression is a complication of stroke (43) Stroke can be prevented by controlling blood glucose levels in those with diabetes mellitus (44) Physiotherapy in stroke patients is expensive (45) Some stroke patients will need angiography and stent placement (46) Some stroke patients will need brain surgery (47) Stroke patients on warfarin need routine blood tests (48) Dysarthria is a sign of stroke (49) Severe vertigo is a symptom of stroke (50) Diplopia is a symptom of stroke (51) Ataxia is a sign of stroke (52) Stroke patients should be visited by a psychiatrist (53) Stroke is caused by stress (54) Hospitals are equipped enough to take care of stroke patients (55) Stroke cannot be prevented (56) Stroke cannot be treated (57) Stroke only happens in elderly individuals (58) Stroke can be treated in the first month after stroke only (59) Blood pressure should be reduced immediately in stroke patients (60) Cold sweating is a sign of stroke (61) Dyspnea is a symptom of stroke (62) All stroke patients are considered handicapped (63) Stroke patients should be admitted to the intensive care unit
